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We, Shell Internationale Research 
Maatschapmj N.V. a Company organised 
under the Laws of rhe Netherlands, of 30, Car- 
el van BylandLkan, The Hague, the Nether- 
lands, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, md the method by which it is to he 
performed, to be particularly described in and 
by the following statement : ■ — 

The invention relates to a rray for contacting 
liquids and gases that is provided with one 
or more discharge devices for liquid, which de- 
vices discharge into the space, under the tray, 
and where means arc present for the preven- 
tion of gas flow through those discharge de- 
vices. 

These nays can be used in columns for chc 
distillation of hydrocarbons, The term gas is 
taken throughout this specification also to in- 
clude vapour, 

t Contacting trays where gas flow through the 
liquid discharge device is prevented arc known. 
For example under such a discharge device an 
appliance may be provided for receiving the 
liquid discharged. This receiving appliance is 
provided with a weir which is at least as high 
as the underside of the discharge device. The 
space in the discharge device is then always 
separated from the space under the tray by 
rhe liquid present in the receiving appliance. 
In this construction however the receiving ap- 
pliance may form an obstacle in the space 
under the_ tray which then reduces the capacity. 

The discharge openings of rhe liquid dis- 
charge device also m-ay be provided with 
hinged non-Teturn valves which arc opened by 
the liquid flowing down. A5 the valves arc 
opened only so far as is necessary -for permit- 
ting the passage of the liquid, it is impossible 
for gas co flow upwards. This solution, how- 
ever, has the disadvantage that the free move- 
ment of the valves may be -hindered, for in- 
stance by deposition of dirt or as a result of 
corrosion in consequence of which the intend- 
[PHct 4s. 6d.] 


ed action is nullified, while it is even possible 
that the discharge of liquid is hfndcTed. 

The invention now provides the means by 
which the flow of gas through the liquid dis- 
charge device is substantially or completely 
prevented without the use of any moving parts, 
while these means do not perceptibly impede 
The flow of liquid and gas. 

According to the invention a tray for con- 
tacting liquids and gases has at least one dis- 
charge device provided wtth a discharge open- 
ing whereby liquid may discharge from the 
tray into the space under the tray, means being 
provided for the prevention of gas flow 
through the discharge device, the said means 
consisting of at least one member by which 
at least a part of the liquid is discharged in 
such a way that, n&ar the discbarge opening, 
it forms a liquid screen which, together with 
a plate located under the discharge opening, 
forms a £as flow barrier. 

By this liquid screen the space within the 
liquid discharge device is separated from the 
gas space under the tray. Therefore the gas 
will at all load* flow entirely through the tray 
and take part in the process of conra cuing the 
liquid. 

'For the barrier it is sufficient if the width 
of the plate is equal to that of the discharge 
opening and if the screen liquid flows along 
the edge of the plate or at a small distance 
from it. If the plate is wider and is struck 
by the liquid> the edge of the plate may be 
turned downwards, by which jt is ^insured that 
the screen liquid changes its direction to a 
les&er extent. 

The discharge device may have an enclosing 
wall projecting above and below the tray 5 a 
second wall being present around the entire 
circumference or only over part of the circum- 
ference of the enclosing wall, the said second 
wall, together with that part of the said enclos- 
ing wall <vhich is located below the tray, form- 
ing a climber arranged at its upper end Co 
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receive liquid from Che tray and which 
chamber at its lower <-nd terminates in a slot 
positioned near to or forming parr of the dis- 
charge opening. 
5 This embodiment has the advantage that all 
pans or walls intended for guiding the screen 
liquid and for the formation of the sereen may 
be integrated with the liquid discharge device, 
as a result of which a simple construction is 

10 obtained that can be easily mounted on the 
tray. In addition it is ensured that at low loads, 
where a liquid layer of only a small thickness 
is present on the tray, a relatively large propor- 
tion of the tray liquid is directed to the screen, 

15 so that iu that case also the formation of a 
continuous screen becomes possible. 

In determining the width of the upper part 
of the chamber formed by the two walls, the 
nature of the liquid supplied to that chamber 

20 -should; in a manner which in itself is known, 
be taken imc consideration. Thus, if that liquid 
contains a large proportion of gas, the width 
will have to be relatively large to make it pos- 
sible for the gas to escape upwards. This will 

25 be the case } for instancy when the discharge 
device has no or only a. low weir, xo which 
case a liquid-gas mixture containing a large 
proportion of gas is supplied to the chamber. 
If, on the other hand, the weir is relatively 

30 high and the chamber is near that weir in con- 
tact with the tray liquid, then an importanc 
part of the liquid supplied to that chamber 
will be liquid that has coalesced against the 
weir. As this liquid contains only a small pro- 

35 portion of gas, in this case the width at the 
upper side can be selected to be smaller. 

It is alternatively possible for the discharge 
device to have a wall projecting above and 
below tie tray a part of the wall above the 

40 tray having one or more openings therein to 
permit liquid to pass from the tray through 
the wall and down the side thereof and thence 
into a space formed between the wail and a 
further wall 'situated below the tray and spaced 

45 from the first wall, the said space terminating 
at its lower end in a sloe positioned near 10 
or forming part of the discharge opening. 

With this embodiment j where all the parts 
intended for guiding the screen liquid may 

50 likewise be integrated with the discharge de- 
vice, the outside dimensions of the discharge 
device may be equal to those of a corre- 
sponding discbarge device without the provi- 
sion of a Liquid screen, which may be an ad- 

55 vantage when on existing trays liquid discharge 
devices are replaced by discharge devices ac- 
cording to the invention. 

\By having the second wall extend over only 
a part of the wall of the discharge device, a 

60 saving in material is obtained while, in addi- 
tion, the discharge device over part of its 
height is free from obstacles., which promotes 
•the escape of gases from the liquid and reduces 
the resistance encountered by the How of 

65 'liquid. 


If the liquid supply openings are provided 
close to ;he upper tray surface, then with this 
embodiment also sufficient screen liquid be- 
comes available even at low loads. In deter- 
mining the area of the supply openings the 70 
nature of the liquid supply should again be 
taken into consideration. 

The plate located under the discharge open- 
ing may be formed by a part of a lower tray 
which part is not provided with fas passages, 75 
This results in a simple construction. 

Thc thickness of die liquid screen preferably 
amounts to from 1 to 3 mm The stability 
of a screen of this thickness is generally 
sufficient to prevent flow of gas through the 80 
liquid discharge device. For a screen of this 
thickness sufficient liquid is available even at 
low loads. 

Tile invention may be carried into practice 
in various ways but three specific embodiments 85 
will now be described by way of example with 
reference to the accompanying drawings, in 
which ' } 

Figure 1 includes a top view and a side sec- 
tional e'evation of part of a tray according to 90 
the invention; 

Figure 2 shows both 5 sectional side eleva- 
tion of part ota tray forming another embodi- 
ment of the invention together with a sectional 
end elevation on the line A — A: and 95 

Figure 3 is a side sectional elevation of part 
of a tray forming a third embodiment wherein 
the plare under the discharge opening is 
formed oy a part of a lower tray. 

In the embodiment of Figure 1 a tray 1 100 
is provided with gas passages 2, the tray being 
of generally circular form as indicated in the 
lower half of Figure 1 and being provided 
along one segment thereof with a. liquid dis- 
charge device 3. This discharge device is 105 
bounded by a pan of the column wall 4 and 
by a wall 5 extending in a straight line 
between two points in. the circumference of the 
column wall 4 thereby providing a discharge 
passage for liquid between it and the wall 4 110 
into which liquid can flow hy overflowing a 
part 5 1 of the wall 5 which, is located above 
the surfaces of the tray 1 and which thereby 
forms a weir between the discharge device and 
the exchange section of the tray. Running sub- 115 
stantiallv parallel to the lower part of the wall 
5 is a second wall 6 which is situated On the 
side of the wall 5 but is spaced therefrom to 
provide a slot shaped opening 8 at its upper 
end a slot shaped opening 9 at its lower end, 120 
As shown in the upper half oi Figure 1 the 
wall 6 depends from the tray 1- Extending 
inwards from the column wall 4 below the slot 
shaped opening 9 is a horizontal plate 11 
which forms berween it and the lower edge 125 
of the wall 5 the discharge opening 10 of the 
discharge device 3. 

In che second embodimeat illustrated in 
•Figure 2 the tray 1 is again provided with 
a discharge device which in this instance is 130 
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of box-like construction having side walls 
■shown in the lower half of Figure 2 3 end end 
walls shown in the upper half of Figure 2. 
both end walls and side walls taper as shown 
5 and as illustrated in the tipper half of Figure 

2 extending between the end walls is a bottom 
wall or plate 11. The side walls as indicated 
in the lower half of Figure 2 tennjnate short 
of the plate 11 to provide discharge openings 

*0 10 on each aide of the device. The upper ends 
of the side and end walls of the device extend 
above the surface of the tray 1 as in the first 
embodiment to provide a weir 5'. 

(Extending the length of each side wall adja- 

13 cent the level of the tray surface is a slit-like 
opening 13 whereby a certain amount of liquid 
from the surface of tbe tray can flow directly 
through the openings 13 and down tie inside 
■surfaces of rhc side walls. 

20 Situated within the device is a further box 
like structure 12 having tapered end walls by 
which the structure 12 is secured to ihe end 
'walla vf the discharge device and side walls 
which arc parallel to one another and extend 

25 vertically but which are spaced from the side 
walla of the discharge device as shown ha the 
tower half of Figure 2 thereby to provide on 
each side a narrow slightly tapering passage 
15 which terminates at its lower end in a slot 

30 -shaped opening 9 just above the discharge 
openings 10. 
In. the third embodiment shown in Figure 

3 a column 4 is again provided with a tray 
1 provided with a discharge device generally 

35 indicated at 3 and comprising a vertical wall 
5 secured to the tray 1 an d having a weir por- 
tion 5' which is provided adjacent the tray 
surface with a liquid supply opening 13. 'Bje 
wall 5 , bein£ spaced from drc column wall 4 3 

40 provides^ the discharge passage for liquid 
overflowing the weir 5' but situated within this 
passage are two further elements one of which 
is indicated at 14 which overlies the opening 
13 and the orher of which forms a vertical 

45 wall 12 situated adjacent the iower end of the 
wall 5. The elements 12 and 14 ensure that 
liquid passing through the opening 13 flows 
along the wall 5 to the space between the walls 
5 a«d 12 and thereafter flows downwards to 

50 provide, with the next lower tray V an ar- 
rangement according to the invention. The 
part of the tray V situated between the wall 
5 and the column wall 4 is not perforated. 
The gas passages shown in the trays in the 

55 various embodiments are shown as circular 
openings. These openings may be provided 
with valves, caps or other devices known for 
trays of this kini 1\ is also possible to use 
grid nays. 

60 WHAT WE CLAIM IS: — 

1. A tray for Contacting liquids ftnd gases 


having at least one discharge device provided 
with a discharge opening whereby liquid may 
discharge from the tray into the space under 
the tray, means being provided for the preven- 65 
tion of gas flow through the discharge device, 
the said means consisting of at feast one 
member by which at least a part of the liquid 
is discharged in such a way that, near the dis- 
charge opening, it forms a liquid screen which, 70 
together with a pkte located undet the dis- 
charge opening, forms a gas flow barrier. 

2. A itray as claimed in Claim 1 in which 
the discharge device ha* a wall projecting 
above and below the tray, a second wall being 75 
provided which extends below the tray and is 
spaced from the said first wall to form a space 
between the Walls opening at the tray surface 

to_ receive liquid therefrom and die space ter- 
minating at it$ lower end in a slot positioned 80 
inear to or forming part of the discharge open- 

3. A tray as claimed in Claim 1, in which 
the discharge device has an enclosing wall pro- 
jecting above and below the tray, and in which 95 
a "Second wall is present around the entire cir- 
cumference or only over part of the circumfer- 
ence of the enclosing wall, the said second wall, 
together with that part of the said enclosing 
wall which is located below the tray, forming 90 

chamber arranged at its upper end to receive 
liquid from the tray and which chamber at 
its lower end tenninates in a slot positioned 
ficar to or forming part of the discharge open- 
ing- 95 

4. A rray as claimed in Claim 1 in which 
the discharge device has a wall projecting 
above and below the tray, a part of the wafi 
above the tray having one or more openings 
therein to permit liquid to pass from the tray 100 
through the wall and down the side thereof 
>and thence into a space formed between the 
wall and a further wall situated below the tray 
■and spaced from the firs; wall, the said space 
terminating at its lower end in a slot positioned 105 
near to or forming part of the discharge open- 

5. A tray as claimed in any one of the pre- 
ceding dainiSj in which the plate located under 

the discharge opening is formed by a part of 110 
a lower tray which part is not provided with 
(gas passages. 

6\ A tray as claimed in any one of the pre- 
■ceding claims a in which the liquid screen has 
a thickness of from 1 to 3 mm. 115 

7. A rray fox contacting liquids and gases 
substantially as described herein with reference 
to any one of the Figures of die accompanying 
drawings. 

8, A column provided with two or more 120 
tiays according to any one of the preceding 
claims. 
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KILBURN & STRODE. 
■Chartered Patent Agents, 
Agents for the Applicants. 
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